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The invention relates to novel methods and devices for isolating and purifying nucleic acids on 
surfaces. The invention is directed at methods which use surfaces, e.g. porous membranes, on which 
the nucleic acids can be immobilized in a simple manner from the sample containing the nucleic 
acids, and can be detached again using equally simple method steps. The inventive simple process 
guidance makes it possible to be able to carry out the methods, particularly, in a completely automatic 
manner. An additional aspect of the invention is directed at binding nucleic acids to an immobile 
phase, particularly to a membrane, in such a way that they can be easily detached again from said 
phase in a successive reaction step, and can optionally be used in additional applications, such as 
digestion by restriction, RT, PCR or RT-PCR or in every other aforementioned suitable analysis or 
enzyme reaction. Finally, the invention is directed at special isolation vessels with which the inventive 
methods can be carried out. 
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(2) £&2 001 - 520894 

HIM 11 ttT©SBi:JiU«SMI«fIt*t»o^. 

- ±csA^ifiica3w-*HjEa®#sflijii4*it*»fi©i»io 

£fB«075>£ o 

[SIM 41 iJIBft#/r, #5fcfcA* 77-©fc»C&T0&ie**fcfcl,*3 
& T*»M 3 ft. 

[HM5i fflE«wii[©aAaffHE{bi**T©fti»**t)fcWd»ji*« 

«fc**Uifi<DSIM<D 1 iIlzlB«0^ft o 

- H^fcA? 7 7-t(DH!TsB*««fl)S^ ; 

- SiS±T®H£<fc/T*7 7-*flltfc*W*©«A ; 

- ±CSA£flCmt*aE*aiyfc£tt/S#<&fteBW. 

*3tl«tl^«*#«tt*UiCfl)BlM© 1 1IlZlB«<7)^fto 
[SIM 7 1 MBB^ftCfc tt*£T (D&PttffliJM^J ( cont rol I ed sequence 

) tasw*itt««t:«feoTfTt)n#*tu^»ii*^«fcr*BiM6CE« 
[»m 8 1 ®mm<D%-m<D Asu»/r Hiscfifttiftft t ^o«*^«t f 

a^ifiroSIMG) 1 JlizlB«©75)So 

[SIM 91 ttWfcft£ft»fc0HT* ttT0SK05>fc<fcfc1'3/l r fffc*i 

«ti^«*«i$afc-9-*Mifi©siMro 1 JiiziB«(7)75fto 



(3) #H2 001 - 520894 

wsl< amfts/rttfl * n. a t i^e> *n * ®m t ? z> it^ii 1 o tz ib« 

, -JiSeL<l*^ax»^tflgtt(polyfunctional ) #«m3Ifc#6a>&II 

[8**31 4] ^M<DH^fc<Dt»ic, #«v^;u-j-x>mMo)^su^A, 

If *3 1 3 CIB«<D*;£ 0 

[1*31 5] mB^m?t>)i#>mif. z/iom, TP>m, x»«h&t« 

[b**31 6] &S83I<D@^fc0)fc«>lC, 1-\»VO&X&J3VOA&M<D*m 
fetf. H KP=!rv^>/l,7H>mX»/HUt KP*v^l/tf>I?fcfcfcM^£;Mf 
*tl^*ll€#1ifc-r*ff*3l 3lZlB«(7)^o 

11*31 7] tulB^Ut KP^v^^>^^I>mx-$*t^a«^ 
#$fcfc?£ff*3l 6 IZ1B«(7)^}£o 

[»*3 1 8 1 mnmommitnt: fliraxtt^^ta^xtt^M^ 
i<p^v>/i/Si«^/r^^ti*t^a»^^^t-r*ii*Jii ~ 9 

iZlBtt^^So 



(4) £&2 001 - 520894 

ia*S2o] ByfBa-c5^i/*y-^tOT, i$y-Jk n- 

«fc-r«sl*3i1 9lZlH«(D^)£o 

I»*I2 1] IJEfcKP+S'WMttfcLT, 7^fS (aldite)ffteffi 
11*12 3] @^k*tlt*«*fl)25fe^©t»U: v lf*Jtl4~2 2<7>1iI£ 

*«ffi»axByT?'75'-»5s/f^4ti*fci^«*«afc-9-*si*3i3 ~ 

2 2ClB*<D^a o 

*m*3l 1 ~ 2 3 0 1 JHZlE«<D^^o 

[ff*iI2 7] UB*3thPl^f h'J^PPffSftSB, M5/7>» 

&£. Mllil, S^fclMi, XI*A«^7-5?Z'7A, <rv^=t5>7>« 
^7=5>='7AXl*M©»©*T»*fcl^*««*f«-*ll**2 611 IE 

ii*«2 8] *^-hPt:f ^»j©o.oi-ioMo*»5S/f, 

T«f»*3l2 6XB2 7taE«fl)^a. 

I!l*i2 9] *^KPt:y^ffl©ai-7Mo*»a[/r, «*s«>@s<brot 

fell, JN4T\ XBtt©«fc©fc*£fcttT«fl*ft*fclt3«*1*«fcT 
[fl*Jl3 0] A^-hPtf ^#J©a2~5MD*»«/r, **£<D@£ffc<0fc 



(5) #H2 001 - 520894 

fell, m<kT\ Xtttt<DAfifcOlli*^t>ttT?ffi^*n«tl^»ll*«atf 

*a*S2 9CEi«)ja. 

Isl*S3 1] iflaJHW-MJ 1 ?/^ &Wt?T- 9 S-1As -TV^^7>« 
^7Iyl9A, a^^SUOA, XB3^fc*y &i£3ia> 

@^b©t»tffiffl*ti*fc^o«*^afcr*mM2 e ~ 3 o<7) 1 JiiziB 

[11*43 3] BJEfflUr* tt*ttffln?«*fcl^«*««fcT«8l*3l3 2 
[»*4 3 5 ] MIBfflt/f , IfcMb* *ifc ( hydrophobi si zed ) mmZ^tZM 

*ttire**ti*3»**4$&fc-r*n#ii3 2x1*3 3CiB«ro*a. 

#'J*-#*-K #'J7*'JU-K ffitfC7*'-UU«am#{*, rt'J'JU* 

UI5 L U>-xh77^7rPI5 1 U>itM^'fb^ (copolyrrerizate) » tf'JI^ 
U>-^PPK'J7^3tPI^U>«^bHi» XBtf'^xZUVTJI^* K 
#S#*fcl*o»lt*4#«fc**III#Jl3 3 ~ 3 5C3B*fl>*a. 

*H£<t$tfc£: 3 5 XI* 3 6 £SB*fl>££. 

[SIM3 8] fylEfliltf, 7)l5.-0AJL^)lU-0Amm 

Gmwrnitemm* xb^j^jh ( g i utan c ) stTjim Koa^itttii: 

[m*4 3 9 ] mBmtf. a*ttXB3R*^* ti t ( hydrophi I i zed ) ffltT* 



(6) #a 2001-520894 

y*-**-K, #y72'JU-h, MtftZ7*'JJI/K&M£tt, 

5 1 U>-xS77>»l/7|-PX5 1 U>^S^M, *UI5 L U>-^PPKU7^P 

fcT*i*#Jl3 9lzlB*<D^o 

4 1 ] USBIDtCas lt*IBI?L/f , 0. 001 - 50m m b < BO. 01 ~ 20|J 
m ^fc#£L<B0.05~10M rrfl)ii«*^*fcl^*ll*^afr«a!*3l3 
2 ~ 4 0CBm<D%& 0 

[»*«4 2] fulEMtf, BR*tt7 l J-7 k (fleece)Tf**fcl^*H*^ 
tttSi*i1 1~25 UHE*<&£fc. 
[W43] |yfB7 l J-7x/r, 5/U*y^7'J-7 k T**fcl^»lt*«a 

4 £|E«<D£& 0 

[BIM4 6] 0.01-10MO**KPt:y^»J<D**ai/f, *&T\ XliftO) 

4 4 XI* 4 5 CBW.<0^ o 
[HM4 7] 0.1~7lW**hP£*2*J©***/r, *«T, XB^WJt 

lfM4 6lZE*0)^c 
[mM4 8] 0.2-5MD**KPt:y^#J©*»«/r, 3M4T\ XBftlDJt 



(7) #a 2001-520894 

Iff** 4 7 CE«0£3fe. 

[11**49] Mftm^-suoA, m^T-V-vi*. >rv^^v7>m 

@£fb©fc*C^*ft*fcW3»Mtt«fc«lff**4 4 ~ 4 8C|E«a>£ 

So 

[m**5oi @^k/f, phB~ncfiitTfTfcft*fc^5*n*ft«fc-r« 

M&fllf **<D 1 *CSB*(D££o 

[Iff** 5 1] H!HBfflt©nfllC«W-«««S0@S<b, iffll/'flCUMt 
tiSro«fl)tftfl)*»3i(Dftaifl)JE:ft(D5l>3S:<fct. 1 ■3©fflt<Dfc03o 

[|ff**5 2] tulEJSItf, "^PX #'J7JU*X *'JI— rJU7JU*X 
*'J*-#*-K, #'J7?UU-K MtfC7?'JWft&fi£#» #'J-7U* 
X #U7£K #'Jifi<b£ZJk #U7^#na-#*-K #Ut ; S77;U 

I5 1 U>-^S^7>ll,7rPI5 1 U>«M^M, *'JIfU>-^PPy7MP 
I^U>&M£{b*, Xtt#'JI?U>7JU7-f K#Sfc*fcl*o*Ii*ftt*fc 
-fSff**5 1 CSB«(D^S6c 

[Iff** 5 3] fylEMtf, tt*^*tifc^-rP>ffllT?**t^o»ll*<l*«fc 
T*lff**5 2CIB«(D^. 

[|ff**5 4] fylEMXttJSItf, 7;ix = Z7AXBv>l^- 

*«3E»ft^*JB, Xtt^^A«(glutaric)5>7^7 f bil<fl)S^* 

ffi^T3-h*ti*a*ttMXttllIlT**tl^W*««fcT*B»**5 1 
~ 5 3(7) 1*t|B«fl)ffiffio 

[|ff**5 5] UEHI(DA»»/r, T^C7i^7°U-K±omH^glZiSg 
*ft*fcl^M*1«|fc«l»**5 1 ~ 5 4 0) 1*CIB«fl)Mo 
[»**5 6] f»**1 ~ 4 9(D 1*CaWTf^»t*fcl^»St*1«|fcT 

[m** 5 7] y\*^ 7 7-^^<75as^<Ds^a®^6if-rMffl^^T-r 



(8) #H2 001 - 520894 

z>z&mfi[sm*'j>&< tfc 1 *D©Ks«ntfct,tfli«.sn«fc^o»ii*^ 

Isl*S5 8] MSftMOllI^, p«-11C»^Tfjt)*l*fc^o*ll 

«fiftkt«a*li - 5 0 © 1 



(9) #H2 001 - 520894 

[0 0 0 1 ] 
[0 0 0 2] 

teaft«)SrfflWSti, XBttftM(Z*^<ft¥&«#£lft(z3ljll ( access ) 0)» 
RTM, #K»H©tftta»TMST?**o ^flflltt, HX«t^»«f (pate 
mi ty anal ysi s ) , IBUfrg-Stl** itfcJpKDES, y J A ( genome ) *Nff, 
»Nu fcftJeKDSfeS* M&0**ft!l* transgenic) US, £« 

[0 0 0 3] 

ft«*^(the state of the art ) B, DW)iI(D fc 4b<7)£< SEC 
Stl/T^4. I£<?B, 0!l*B\ A->#1'A(Brnboim) ©*ft[ Mt hods in 
Bizynclogy 100 (1983) 243]lZ<fcU> ?P-Z>?, E«fcHfeG>Ilfctt££ 
fl) B © fc » £77*5 KCNte £ ©£ 5 if ^ X „ £ ©£)£ 
Cfil^T, iSft^d^WiB, 4~2 4H#H©HK Mizv^AfcJffi ( 
gradient ) (Z«« ft, *UTS'i>#gt£ftSo il©«PB©*fc:* CN\©fttU&tf 
Jfcj8/ra»ftt)ft*c C<D£SfcB, -^B#?itfc:MfcSSiI*&£fcU « 
T"B, «H#H«U fcflilttttt (cost intensive ) TfcU. ftl£M4tt%Z 

[0 0 0 4] 

□w«©t»caw««i*jrM*ft**©«©a*B, 

P^S?7 7^-[Cblpan et al . , J. Chrorratog. 296 (1984) 339] ZirWUit 
M[M)reauet al . , Aialyt. B ochem 166 (1987) 188]#Sfc2> 0 CftS©£& 

b, icm^biz^^A^EroftttfcUTaftift*^ M$ffiX£©fi 

mZ<kk, #^*L<lMl*ftfc*«+TfT*>ti*©T» SM^aST* (ap 
par at us- i nt ensi ve ) 6 ft t CN\7 7^5/a>©a:J84ST*. 
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[0 0 0 5] 

TJHI ( IVfekco) 6[Analyt. B ochem , 121 ( 1982) 382] *?)\,7>5'<> 
(\togel stein) 6 [Roc. Nat. Acad. Sci. 76 (1979) 615] B, ttS££-£tift 

» s (o cw\#\ <D a ^t^- s u o ax b in****- s u ? a iz us ti 

□W<7)*B'>£fc:tf77>v>3 1 U-v3> (sci nti Nation) 1\ MM 
R^tfS>A^SMB«T-Bfcl^fc£BtiiLfc 0 crofSCfiUT 
[0 0 0 6] 

0JX.B, W) 87/ 06621 Cfcl^T, FVCFm±T-0)MmMO@^b^l5iB«^ nT ^ 

U£C<7)jg|£, ±T<D,te££ftfc&g^fcfcfctI. FCRZ^f^VMattachne 
nt)rtHil^At-* 0 iKDS^fFt±JJSIS.»<D3tMlza3^T v A 

[0 0 0 7] 

#!l*.B\ PCR. -9->7>TX(SUnRse) , L(X#ttCNH» NHSB 

AXB * ? ^? > ( TaqMn ) =f O J □ V-&tfFCF»> <D B£ 'J -f A<7)£S 

TSfcfcZfcB, ES#C&MT**. COHiitZd3^T» W)87/06621B, 
BHItf, Zfl)^CiS^Tffiffi*tifclSI*S»lllHlJR*ti#*-^ dOHURB 
HH«B£*, /n*««fl)m*»W»CH:±<il*<i:^;:t*a<rC*^L, 

[0 0 0 8] 
[0 0 0 9] 



(11) #^2 001 - 520894 

[0 0 1 0] 
[0011] 

:©Mi:8VT, *8EB, fl*B\ iSHtf, ttM**«T«ttMKfi 
H*WftTHj£<b**i*i:fc/f7?*» #oW£fc?JI<D (procedural ) 

[0 0 12] 

, /r-Dmacd;^, fl*.B\ $yiswjs^ rt, pcf^l<brt-pcr x»±isc 

- *»K*SlfJ£fl)^lRl/rsa®^#JlP^*i:t (loading) ; 

- IJEaS±Tfl)*««fl)@^b ; 

- itftip^iqicawftUEaffi^sttai^titttMfl)^ 

[0 0 1 3] 

&A(charging)B, #*L<B±£(top)#Sfi L *>3|'i*o Z fiA 

*t»cffiffi*n«o s^btaaiSP&fcwmiu:, @^k*nt*«m©a» 



(12) £&2 001 - 520894 

If. 4>&<fcfc 1I»A^7 7-^UTfi^ni*o frft»A9 7 7-» 

- !RSICJ;*tiriB«iS*^LT©ft»yT5' 7 7-©3l£&£(pul I i ng) o 

[0 0 14] 

- |}SBaffl^@^bAf 77-ttfeC*BJi*affit*J:fc, 

- ±CftiP^|nlU:«lt*B&Eaffi*^LT(D*flt«»fl)&#3l»Jo 

[0 0 1 5] 

z©¥jsb* ^ft^MciiMb-e** *©em* 1 oroan/r, 

i ffi ^ T £± C £ MTfrfc tUo *J £**f * * o £ (7) ¥ jlltz ft Vs 
Z±X<D®m&. i®^g£<MJ % »*nt-a©aH( a guided series of s 
teps) Cfil*TfT*>ft»«£fct»*fc, rTIBTMo 
[0 0 16] 

z:tiS(D»^K:«^T«t:, ¥»ft#t:«^Tti*fc» ^m©A^^HB$ 

[0 0 1 7] 

- USBaSC»W-**««©@^K i&tf 

- ijEas#s©@^b*nt*««©skiiio 

[0 0 1 8] 

»it«a®#s±c»ai (fttb )*n*o " i^l;^^" 180& 
jaT©S£#s©^?ft©£iai*t»**u j^t, »ai©H, mmmm&. 
^-rn©^Ttza^Tta®«KfflL*^^ **is#'M'\M£*i£&a 
^[qi©RM^[q]n^^T, as#si»4*n*o ft^vm&iz&vTs 
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*Ii/f, *©fflUr*©36ll©±iI«««ll*C**itC»^TfTt>ti*«^ 
, «AO»*Ll^|qlB, mSW, Z©i§££B, &£l£PgB, M± 
^jfrSfrfcti*. H2B, #J*.B\ ±S#SftA*ft, #-3«««©l»4/r±^ 

ifiicfiWTfjt)*i*»4ia*««ii**-*-. 
[oo 1 g] 

flj©^g(arrangerrent ) s fflSTtfSroSRSro&ifc^ASti* 
tl»t^*7$4. fl*B\ ^iAy77-0)^d«ti«tfc/V)'77 

-B\ M«llt:*oTS^ll#s««llrtu:itfiift*3isti«z:fc/n?* 

[0 0 2 0] 

a*b\ sstu (fiwthrough)ae©fc»cEii*nfciifcfct.c, *<r)Mm 

B, *K3B<D«^-|Ria)l»*7?*A, WITC**. 
[0 0 2 1 ] 

<&* 0 ±T©y^77-ti*c, j:©»ayT» 77-tst, -£©«#s* 
[0022] 
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*»W©*ftC8l,*T, C0fl£B7'J-<D«»8, XB«»**fc5H6k XI* 
, OthP (in vitro) Ste^i, PCR&JfS, £U< »cCN^^© t feUMU ttt 
ftM£[sT'&3L*5m%mMMZ^t;y>7 l J>7. XB+t>7°'J>?¥JiI£^ 
T[#6tit]i^IlH5„ £«^M#»XB£»¥ttattt:«MJ, «atf 
, M#fFt±JJH^95909684.3.^lZlB«*tlt t fco^, 0J*B\ dig, JlllJS, H 
m, »£<D*5fcttfc, JOB, rib*. fi«77^i/3X *A7x*ffi 
2*1 ( crust a phi ogi st i ca ) , ? U *D tt«* ( sircars ) , $ 6 0*9&®llfl£t 

t, «tt«c«fevj, ^ijTtar. 2*n, 1*0, smwoj^*:, 

±Tfl)fi4&rfEH(configuraions) ( RA) ATfTttS/V* 

ttcN^^HFN\ MtziM^iMixttiff) s« s ro^ry a, xb# 

?7Ad\ARtfFN\ fel^nt, XB*teS©JBIBfl)t-RN\ rrFN\ hn-FN\ rFN 

*l*o 
[0 0 2 3] 

*3MJ©£ftC«l,tT, t!r&0*M«*t}KttB« a3***XB7JUD- 
[0 0 2 4] 

IlT-(DtlS(DI£itfl)t»(Dl3%4IB> fi£SrJifc07JI/;*JUXB7^ 
* % fc»Wt#*L<B, M^hU7AXB^UOAXB^*v7A05AP 
[0 0 2 5] 

7;uaUXB7JUaU±3I&M*«*-£l,<B£fcS»3IXB£E^tt 
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( polyfunctional )#$gyifc£;t, #8E<D£a*fTofc*>fc:a£4ft*o Z 

K h 'J -5A» 3j'JOA, XB^^'SAifiSSftCS 

[0 0 2 6] 

^SB^fc, I1 1 , H2, It 3 XBft 4 «i£(pri nary, secondary, tertiary 
or quanternary structures) *&<k?Z>. rtCiS W*aM*Jfi0^t: 

TUF^HSnSttT^a (HDellweglZ^U^T^titFbrrpp.Lexikon of Botec 
hnol ogi e, R D Schni d Rtf\NE Frormu Thi ene \fer I ag, St ut t gart 1992 ) 0 
[0 0 2 7] 

PPW^, f^>7>^, iflfcMfcXBa^t^XBfcK^ZZS^ 
[0 0 2 8] 

ffiE*tfhP 0.01~10MD*»ft*T\ #£L<B0.1~7M&7K 
*fc#*O<B0.2~5IW*»fc+Tteffi£ft*. ±lE<0;fj S P tL° 

Ba^taUOA<&0.01~10IW*^ »*KB0.1-7MD*»5S» 
L<B0.2~5MD*»JSo 
[0 0 2 9] 

^Bfl<7)^^M<7)tfelZ®S^7^P-^MB, fliffij*XB#J«5!Mfi»X 
B^tt*Jft<b***©*T©t l<P^^UR»fr**r«-U:^t*o HHfc 
fc*ft£*jJr\ I^U^UP-Jk 7Pb^U>^'JP-;k XB?'J-fe'J>* 
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**t5#5#B, JMDBMMTBfcH. 
[0 0 3 0] 

«t, 1^1**7;^ MB (ddites 

[0 0 3 1 ] 

, J! 3 (tertiary) 7*J-)l&&*>2S-)im<l)*o*C\-CS7)l,l3S-)l 
MB, fcUfcttff*m. 
[0 0 3 2] 

flSC«W*pH*» 3-11©WT«*J:fc/fT**. $?£L<8:, Hj£<bBpH*-8 

o FN^(DmH<Dtto<Dphtt, flittf, 6-80)Ht:, ff* L < 1*6. 5~ 7. 5 

<DHCft*J^*„ nSA^JiOfcabtB:, *<DpH*4~8©Ht:fi^Tat,#>PJT« 
Us ff*l^<B4~6©IH|-C*y**. 
[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

*35«Clftl:i3yx, aiatl^HCfeU, ^r*i©«IBI?L»* ( nicropor 
ous-separati ng ) ti*o flI<D*§£CB, ^©MBtKU ^-ItfM© 

[0 0 3 6] 
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B, tt^XttttttfrXBffilAtfS/U^^U-X ( fleece) (D«feo<S»S#«: 
(even)ltl£0j|«&*-4-« a 
[0 0 3 7] 

»<Dtt7Mt ( hydrophobi si zed ) 7">r P>JSI©<fc5C, 3K*1!fc»K#SfcvJ, # 

^H©a«**c«^T»sftT^*iiit©<k*ttMu:«feuai*ttu:*ti* 

fcfc^Zfcfcfcvj, #-3^"FCSB«Oi»*ttIl-h9J*ffi^T=l-K*ti**ti 
SroiWE-ttM***. ZKD*©a*ttIl-haiJH:v ^ftUfil^JltJ^X 

ttn-h3JB» ft«r**u:a3^T^»»snT^«o ^f&Eostt rotate z 

tiStt, aWSfcWI^Z^AXBSWIIZ^AiML 0lttH^M> S 
( gl utari c ) y7ilrt ^tflMlroWjtttC /\77 <f >M 
[0 0 3 8] 

[0 0 3 9] 

)\,XnXT\s>s /KUI^UV-^PP SU7JI/>tPI5 1 U>«fi^b^ (copol 
ynerisate), XB#'J 7 iZU>7JU7 * K» izJl/P-T^ ( eel I ul ose 
-rrlxJIXxWSL XBZhCHzM3-7JL ittf C**^77JMtil. tU 
t> W»* U < BflUMfc^-T P >Io 
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[0 0 4 0] 

#SlA*£*tt£®B, *ftg<*tfiBL*tt©#fl, #oa*ttC4ftt«*tt 

7Pb^>a^±<7)^tt7KUxK77>»U^PI5 1 U>^ tf'J7"P£U>7U 
-7n±0SL7.M£<KUx K^7^PI5 1 U>M, a*{fc ( hydrophi I i si zed ) * 

utrzu7-*>7Ji/^i/U ^ /Kutr- | >i7 i >v7>'^u k, a*<b#uxK7i 

[0 0 4 1 ] 

*»W©*ttCaWTttffl**l*BlH: % ^!Ix.I#0.001~50m m ff*l/<l*0.01 
~20 M rrrtLTS : fc»*L<tt0.05~10M rrt7)ffl?LiIS^^-r*o 
[0 0 4 2] 

3*5*7^ 7 7-0) fcibC, ±3*©A«XB7JHl-;Ufi, 71^-^X8* 
'J7iy-JI/fi/fffiffl*n«c S)Wl:filt*SItt, M3M0~30°C<Df5H 
«MJ»^»JSfc*fc % A#Cttffl**H§*» 

[0 0 4 3] 

l***fcifi»£T**o iMtUTtt, &flff**t:j3^T»SnfcAy77-* 
mHr = EJI/*Uy7 , P/K>7N^>K(MPS}, SiM(tP^y^fJH 
75.7*£> ( TR S) , 2-[4-(2- H KP^vI^I/) tf^7 v7] I^>7n>I|/^> 
«(HB=ES);9\ 0.001~0.5 = E7I//US' S7k $?£L< 1*0.01 -0.2^71,/ ijf KJU 
©aiJSCfi^T, *fc#*L<B0.01~0.05IW»£jyteE£*l»*o 0.001-0. 
5, #£U<»0.01~0.2M *fc#*U<B0.01~0.05M£*fc77U*'JXfcl:77U 

u xb7;u* u ±m±mmo>mmo>3mm, mm-)- s u ^AXByi^i 

7>7\JU©*»£t.Sfc» ±lE<^ISf5ffl> 0.001-0.5, #£L<»0.01 

~0.2M *t.»*ly<B0.01~0.05MZfi^T, M©t»C»*0^ o 
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[0 0 4 4] 

0i*B\ flftjreKfcftfc (dirrineralized) , =MS£ftfc» XB£'J#7(M 
ilepore) *©«fcofctt*(*» *tti¥fti: LTfcy*>Wff*lA*. 
[0 0 4 5] 

^tU»> 10°C~70°C©fflfiCfclAT» ^ijx.t*\ 10°C~30°C, *UT«MJ»^ffl 
[0 0 4 6] 
[0 0 4 7] 

, *ntta7A©#aiPcmt**£©MEC«Mjatf£tt*i* 0 ^©li£»£ 
»j*«^©r7^offiA©afflu:*-3T3irt*ft«*o sen. ±a©au 
, »»»©»3XB> S^Hiz<fcu> XB^B3UfcA©»mK:«MjfT*>nft*. 
^AHrsmifcxBMfflcsjtt^ttfcMroTtWAini^v^©**- 

[0 0 4 8] 

tifcj:tc*y, its tt»A»77-/raa**i, x»i 

*aisti*fcSB\ Jititt, «!AHrfflt©fib^©±t:B*tit7 k 7K>5?c«feu, M 

[0 0 4 9] 

X»*ti*iIt*3i-«-*o Z©£X<J3UT> a^ABSM^lfctl, XBAvfST? 
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, **is/riBi^iiffl*tit(Dt^i;fiy*si»i4*i*, hps, isii,tii!i 

«l*!&:l^tT'$l.„ £0-ji<7)¥JIB, S«JO)»»yXs'7 5'-XB35t^A 
f77-fl)*54:, t,B^B3Sfc*ftfcl,*±T03fttt*» HSXBMJbCMr 

o zrolw^itt, »*»(D»*XB»ai5ft©l*ifl)t«>©k:'<«y^-f>>f(pi 

petti ng^gff, *ffl<D-;£<DtilC<D*fi*6ftfcW*itffc6t\ M 
<Dfofi<DMl*s Mfc*" clean area)" «m*Ct^IL4^ 

*, C<D7j>£CfcUT\ £W#HC£Uv ^m^(0*^m(cont arrii nation-free 
fc*J*>WFN3Be#6©*ttB, #WC1i*fc¥ftC*UfiWiE*ftff*. 

ssc, c(Dmsi^s> «aABa»*7AB» Buro*3f^«*n*MB*<» 

-*TB, ftJTB, M0)^i;HPSIl*31^T»aia*lHliRT 

[0 0 5 0] 

frftffcjfi***, XBJft***fcH, *»Cil>«©»JSU:»^T#Sti*. & 
tffcS, J:tiSB»»fiE*Wt*fc^B#tRri8l^«^MCa3^Ttt#<l:*»fi* 

fell, ^tiSflfllB, IIStUTWBgfcPIIU^C *tiC«fc 

<0*o&7'J-7nB, J:ns/rii:«»M0)»ajJ«*iRiRL/5*t», ft*Ufl 
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[0 0 5 1 ] 

SSC, *©SH/fSilftllCKIl**i* ( z©IItl**©**Ttt 

£W?* 0 J^T, ^ittf*^(DS*T?**^ftt:«fevj^*tit*Mfl)* 
HSMtUo^i*. ^ftS£it£Lfc^;:fcfc*ttT-fc<, *fts**meiirtc 

***tt*ffl*lfitJ:fc, *»«/ra^<¥JItzffiW, j:tiSfl)S*t:<feUffltrt 

[0 0 5 2] 
[0 0 5 3] 

*»«©*aC*U****it«WI«H:, ±i*I<7)fctoC, #fc:FCR(#'J*7 
— tzfg&jS ) , 0g^*i(st rand di spl acenent anpl i f i cat i on) % [h]^R^ ( r 
ol I i ng ci rcl e procedure ) , 'J#— ( LCR) » M^irof^tfcl: 
fc^frW&#t:iS££ft*o 

[0 0 5 4] 

C«MJ««*ftfcM/r\ «K©ft»t:aWTi|Hi*ti, #-3C<D¥2jTJ«fi* 

» tftMCfiffCii^* ft* (z.BR>lland,P.M e 
t al.,1991. R oc. Nat I ./fcad.&i .88,7276 7 7280. Livak.KJ. et al . , 1995. PCR 
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Itfct hods fipp\ i c. 4, 357 ? 362; W evi t s, T. et al . , 1991. J. VI rol . Itet h. 35, 273 ? 2 
86; \J/t t endael e, M et al . , 1994. J. fipd ■ Bact er i ol . 77, 694 ? 701 ) „ 
[0 0 5 5] 

*©±, *»w/ra^<^fttt, *»w/ra^<Sitc*u****it*WB[ 

/f\ 4*C, " , fcUftWJaT0XM(fll5LB\ B-esters.Det al . , 

1994. J. I\M VI rol . 43( 3) , 262- 286; Gbl I i ns ML. et al . , 1997. IMjcI . fid ds Ffes. 2 
5( 1 5) , 2979- 2984 ) £ <I3 ^ T M £ ft »ttCN"« L < B ttttFNVX B ( den 

dritic)*tt«tffiM*ti*j:t/rT*, #-3*LT*5/^l,j5rtttfi*tift*t 
l,*5M«#«fc**7W7'J? I<J&* (hybridization) &J&CS"3< 

jui««SB^«E<aBc»^T^ftn«*«fioa«rot*c^cm»cffl^ 

£ft£ 0 

[0 0 5 6] 

*3M!©£fta>£IMb©fc*a>0JB, ttTCl&BSSftv 

mb, *TCE«-r**f*Hc*yftSft*. 

[0 0 5 7] 

El 1 B, *^K*nt (stylized) ^77t33^T^^0^«fi : o t»t 
[0 0 5 8] 

H2B, *5fe^ro^€^Tot4t)<7)mSiSB&«ftW(col lection tube)© 
*1 ©MMcwT. 
[0 0 5 9] 

i3», ^0^©^€^Qt*©*ii^Bs.«» < i©^2©ffi««^-ro 

[0 0 6 0] 
[0 0 6 1 ] 
[0 0 6 2] 

H6B, *&®<Dttiz±*&*b&w<on&mi#m<o£fcx : f-z?oA&& 
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[0 0 6 3] 
[0 0 6 4] 

¥ftCfcltTff*KB*r*>ft*. ilSftiIli«ltrot*©«IB, BHCK«« 
ft, ±Sl1/r\ a>SP-JHU^SPZ^WC#*r7» S7 

*-A3&Zf Rrtt7-A2*Wt«ateI>5?>fctt»U:ltii.SftT^«. 

AlCSI^nSo USTZfc-^K ( manifold) 5», ^ftSO-LCgtfftfc 

UTB*©ns-7z*-JH<fcfe^*ftfc«lifcfct.t:*<o m«\ ^MM® 
«j§»-r*t«>cffiffl*ft^*ffifca«6***t, ^tt^ft^o «)S4ft4it 

&E7i*>7U-(assenHies)B\ 0iJ*tt\ *»WC**aS/f**ft*. ft 
^*fttm»«H*W-r*»tii^»T*%. 8, 12, 2 4, 4 8 

, 9 6XB 1 5 3 6 ST-<DmSI^SB, Zft&ffMx.&EttWl?0x)),7\s 
-h ( mil ti-wel I -plates ) ©JBUCfi^T JI6ft*«fco fcffl*ftff* 0 fct 

ox ti?F#£ftfc*o )V7—7#~f*— ( Luer- adapter 

CJ&LTT 1 -DXH:*ftJft±©*«Kllfcfct.CJ:ftS*ltA*J:fct.*tRriSB-P 
<fc* 0 JI,7-7#7*-fcl^MJC^*ft*JM^Ilfc*fc, *»*C4t 

£ft*o 

[0 0 6 5] 

B£ft, ^LTZftSCMJ, JSfr/r»A*ft, J5r-Dftfl*ft#*. Z<7)71z> 
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[0 0 6 6] 

»K < X*=XAfl)l!iWC«fe*J»A**i*fitoa/«^(hdder ) 6rt£KB 
[0 0 6 7] 

tt»©S§»l»ita> fc * f-v xtf—VJM- y 77T »ffi#ex azXA 8 iz 
but, awfflwsti*. 

[0 0 6 8] 

77-*iRJRT*t*M<7.3!K>5>*#»1 3**fci|MMH 2±CSSB£ft 
«IBI/rai*n«c X#>5?«*m 1 3 <DTT\ SMtt ( super absorbent ) M 1 

7*UAWft<D«fcot:, *fcffc¥ttC£*ly**#»*fc#*«£fc/r**. 

]RT*o ^t±JA^7^-0»lyH> ^<D7n/H>v«:, flAfcpiRJMM 2<7)M 
^*ZXA(H**tiTW4:W)t:*UJIl/fSlKSj!r»/r*ti*. ZtiB, ft 

&<D&vttctoVTi&&jxy7 7-tr, ati i*auxiftwiii*ti*i:fc**i»«' 
m. zojvy licmm ( sib) #^±^6«mt 
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[0 0 6 9] 

Cfl)#^t:H:7 k *>2>B:**^^/r, T7(rwff) 1 8^^LTK^P< 

m ( Luer- connect! on ) SftLTiRJMI 1 6 CMte* ft**lt£lg<7)ffi2a>fl!l£/TN 
to »»&rmfcA*7 7-B:, Jl©«^Ctl:Jia©iifflU:«feUJII1 1«IOT 
«5l*ti**. *tliAf 7 7-/f»A*ti*IK» *a>Jt£&iLA66ftfc££T«<& 
^<7)t46, £<D»ai£B:, ±£#6l***ti**. ;U7-«tt©ttflU:**J 
% ti4 0£lE£lll*, JM^K7iz>7*y-#SI*±*ft#*. K^iJX 
**/r@S*tit««llt|i*^*>tt*z:t i &T?ft*z:fc*S*i«'<*Ttl:fl: 

[0 0 7 0] 

El 4 fct, + T«fylEA"y 7 ^ -/f fijbXB»/i^5MB4 ft* C t &£5x 

Sft*HM<Dtit)U:ffiftTr*«««ail*Mu:*-r 0 <J>*^*ft**©*aiA 

7J^6SJg^*^ft#* 0 
[0 0 7 1 ] 

±3Sfl)¥JiB, ^T(DH«fi«IU:<feUSi**ft*o CftCPJSUT, Mfl 1 ~ 
1 7 1*, BMctta®©^*, #-3||Hi#iJlb~2bB\ 3R*ttaffifl)ffiffl*±t:^ 
***o ZftS©¥«Ottffi©Jl«*^<i:¥ftH:, *P^*tZtt, M3*(DSiW* 
6, RZfMBmMMft€>®€>t?T'$>Z? 0 #JSB, CftS roHSfiffil&tf^t* 

[0 0 7 2] 

H - =? -( hfeLa) fflj&tf 6 fl)±RSATO 

*m : ffl?Lil#12M rrfl>T?:J- ( IVfegna ) SHXBWUtt ( Ral I QrbH) Sltttt : ffl 
?LiISl.2M rrOt !<□□> (hVdrdon) ) # v 77^? ^77J^Art C*-«T? 
ISl-t6ft*o ZftSflJSIB:, «««l^#fcLTft<#'J7'Pt:U>^US' l<± 
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[0 0 7 3] 
[0 0 7 4] 

t 0 tissual*, a**2pc«^T^±c»Mro¥ftT» Mro-rv^*^ 

7>W?7-?-0AJ\y77- s Mz-tf, ^r7y>tt(Qagen Cbnpany ) 

flt;t?'7 7-©i50m i©*int:*»j»j!f*ti*. zkd»j*h\ ttsPNokvi? 

150|j I <D70%E£ >/— tt5#HU £*?x*>?XB«#(vcrtexing 
[0 0 7 5] 

**t)«1 iU*ft»yT» 77-, *77><0IW(v77'-£ffll,*T, 
A^^OJI, THSXBTHSRCWUZI-yUfc^tJ^SfefcyTy 7 7-, flfcHT, 

* 77 > <d ppe/x ? 7 7 - *a n t frfr n* ■ * n^en as tt * ttj^yx * 

7 7-B, J|£f-*:/y\-fl)l)lvj|&*C<MJ, JSI£;iILTilR3l£ft*o 
[0 0 7 6] 

^tU(7)tfeH, 70|j I 0rotase*#*&l,i ( Riase-free)*#\ fit* 6 »«* *i 
£F^£&tt?*£fclIJM±ll!|i&£*l*o 10~30°C<D«|flfl)jaKK:fcW-* 1# 
|ro^>+2/<-5/a>©ftC, »aj*B±^#S, HUT 6*3** *U ^LT^ 

[0 0 7 7] 
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©»*¥»MffiC«feU*©lftftffi*n*. 260nnRtf280nrrCd3W*iR3!6fiWlfl)ik 
*#S, Rmft0M«*«(B5#JH: ( KPP>1.2*Bl,TM**ifc 
)±R\A) o 

[0 0 7 8] 

-MMt'fP>(Z77P (tyaflo) ) (3#)Mv'JM(4f 

( i rrpressi ve ) JjMttUXMflfc Jb<D2&2> ( convi nci ng ) SSatf*»WC 
tt"3Tffiffl**i*:#»©»Ita**a«t*. 5"J**JU7'J-XH: 
, 3BS<t©7'J — ASB»0)»ajAy 7 7-ro*<Dfcfl)iftJlXU:»S < 

[0 0 7 9] 

[an 







£RNAG>J|XM(jL/g) 


E260/E280 


1 


T^7"SH 1.2/im 


6 


1.97 


2 


tKDP>1.2jUm 

(BMctt-JM'n:/) 


7.1 


2.05 


3 


-T7P 

GtoMfcH'n:/) 


<0.2 




4 




<0.2 





[0 0 8 0] 



^n**itFrm, JWbif L 5? , 5A*ffl^T*fe**it7^p-7.y;u±T» 

P-7.y^tf*ai**i*o e«H:, B6tZi3^T/TN**i*o 
[0 0 8 1 ] 

H6C«l*T, U->(Lane) 1 lH?LilSl.2pi rrWT^SHfr 6 WEMc^ 
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[0 0 8 2] 

U->2&, |ffl?LiISl.2jj rrrotKPP>#S©ai*tt^--rP>J8tC«fe-3Tm 
[0 0 8 3] 

U->3B, 5/'J*ffllt<feoT«*tit±R^fl)^P7K^7A*^to 
[0 0 8 4] 

^n^nw^iz^^x, 5o M i©±R*#**jr#*f*tifc. 

[0 0 8 5] 

JtS£#!l2 

A(DmiSo ZLflUMJlZifS^T, ^M&tf&^M, MOJSflCMJBlUfc 
[0 0 8 6] 

i»1i^>fP>M(m»\ y\VU*t ( Ffeil I Qxrpany)«1.2M nrfc KPP> ) I* 
[0 0 8 7] 

±FNH£*ti100M ^V^^v7>m^7-V-OA^-ttJ350M 
I«MA'J'77-(^B: > W>»iT/\*77-), 350m I 0)1. 2M 
K U 7 AM, 350m I <D2M&il+ K U 7A;g>&Rtf350M rrfl)4M«b'J ^7 

[0 0 8 8] 

2fcC» 250m I -Jiffs IHt^VfO^CJ;^ #S£»'sSsJn 
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[0 0 8 9] 
[0 0 9 0] 

£H£ ft t^rRN^fil*, 260nrrC<l3 tt* M&Otf^MSH VJ ft* 



[0 0 9 1 ] 

[a2i 







£RNA0>J|Xg(/*g) 


E260/E280 


1 


*7^>RLTA y77-/35%I*;-Jl> 


9.5 


1.92 


2 


o.SMitigtHm/ss^a^-;!, 


8.5 


1.98 


3 


i.0M^^bth'J')A/35%i$>-;i, 


7.9 


1.9 


4 


2MiHt'JfH/35%l^-A, 


4 


2.01 



[0 0 9 2] 

1113 

[0 0 9 3] 

*»©fc*K:» 5x l0 5 <7)t-7-fflM> *'&#1IC<MJ*U? M*££*U 
150 M IO)M(7)^V5 1 ^v7>^7=v=OAyV>77- v flAfcf^ 
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><?Z&mft (vortexing) ilJ;*tefi*#fcjI'£C«MJte5i*ft*„ 150jj I (07 
0%L$S-)ltt\ m5^m<Dt:^T^>^^mn (yortexi ng) C«MJ*<D& 

[0 0 9 4] 

ME»#*B, 77Xf-v*a7Art^ttWT»»**U #-31»B10000x g 
7 0!l*.tf*7<f >0R/V 1 A* 77-« 

ffl^, ^!ix.ar^7<r>^FPE/Ky7 5'-(7)<fc^^su7xSy : 7>ii,=i->'i/ 

2 ft»7T »77-C*y ft»/rfrft ft* o Z ft 6 ©Sfefc A f77- 

a^iic* y ti*. ««©25fe»SB/r, ntt«jft?*fcftc 

2»M20000x gCfi^Tfit)ft*. 
[0 0 9 5] 

^©fcibll, 70m I ©R^efc^SfclM Rfcse-free)*B, J8t#6*t»£ft 
fci^&ai?*fc»ci£©±^l&j£Sft*o io~30°CG)«Biroagt:fii-t*i~ 

[0 0 9 6] 

Z©^ftC»VT*Sft*:*li*ftfc±FN«H:, 260nrr©}MC<)3 tt*M& 
©#3fe¥Wai£fc:«MJ *©&*££ ft*„ 260nrr&tf280nrrCmt*MjgPBmb 
*#S, FNattJS0)M*#*o 

[0 0 9 7] 

MSfcU3~5lll©ttfiiiU!Mr*f*>ti» ^OT*©™itfftJf£ft*o 
JjI©M£<MJ, »tli»/r^ft*iBt#S±^#SI»4T*i:fct«fevjlH|iR*ft* 

[0 0 9 8] 

[as] 
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a) 

Q. r- 

¥$ 2 



CO 



[0 0 9 9] 

EM 4 

6 (0 7 U -ORWDM 
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?*itmo)mnj\v7-r- % wx.&*T?ymR-mv 77-, 35o M ita^* 

tl« 0 WT\ 250m I ©I^y-M, fcV**x* >?C<MJ3tsJ[]£ft, tUT 
fi£*ft* 0 CWa^B, *©*»7A^»a*tl, ifi/^H ( 10000X g ; 1 
#)C<MJ, fflt0**»*ft*o £ftS0)J3Itt, UIWTA* 7 fl!l*.tf*7 
7>»R a Efc:«MJ2lsl3fc&*ft*o c0)A'>7 7-B > *to#»C«fc UfflU)** 

aii^i+stiSo *tfc0ft»&R/r, n*gJ£-r*fc»C2oooox g-pfrfcti*. 

[0 10 0] 

»a* ft, * u t v =f 4 y?\z&\) JLXftzmft e ft* . 

[0101] 

mKSftfc^RWDMB, 260nmDMtfiW*iR5fegro»^»aiEt:<fcU«£ 
WT*£*ft*. 2e0mRlf2BamCaS»*ift3teSB©Jt**S % INffKON 

[0 10 2] 

«<r©BR*1tfflt*ffl^t«tem*, MT<7>3l4ClB«-rSo 
MSfc*J3~5lHl<DMftaifc#m3ft> *LT*OT^tfftJt£ft*o 5/ 'J* 
J8t<Dffiffllz«feU, ^il¥M J ?-ft€M^6±^6^t*Ztlzd;vj[H]i]X^ft* 

[0 10 3] 

UI4] 
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< 

6 

e 



[0 10 4] 
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mmm 1 tin, r^x^y ^*7A^^*i?w-fX«tt«i**i 
*tis«)ii&m*j^Tfl)a5u:iE*r*. 

[0 10 5] 

las] 



(35) 
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s 



m 
< 



E 

=1 



44 
■ttJ 



til I 



< 

m 
it 

X 
V 



mi 



5 * S 3 5 5 3 



30 



is 



I 



-K -K +» 

is i? 
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1116 

6 (D7 7 -5. v 1 ( genonii c ) CN^^SI 

SK 5 M m) fc|i*^*ft*„ ffiMtt, Tfim<D*7?>JXy 7 7-*mVT'<7*> 

200m IOIff«li»#S(Dyy^V^CNW*»5a[/r, PBSA^r-fc'SSA* 
ft*o 200 M KDM^7-$?-'5A**^t«AS'7 3'-» 0!l7Ltf*77><0A^ 
/fJ10)»5S^3SiP4ti, ^LTjl1=r£ti3o ^^T*210m \ 0)X2S-)\,tfft1taZ 
tis *LTfll#(vortexing) *4N,T»£*n*. Zfl>I^*B, HJ6#|3C 

[0 10 7] 

mstentcNvroMB, 2eonn«)«*u:«it*iR3teSo)»3te¥»aiSt:*u, 2fc 

VT'&mttls 8B»*(Da3<fe*30%e«*. 260nrr# 6 280nrrC 8 W*iftiRJfc*B 
, 1.82TS*. 

[0 10 8] 
HJS17 

IWJ3t^T, 777x5^ 2*7A#**™(fl*B>a«^*-SH 
5m m) tfi*^t)*ti*. ffiSSlB, +7y>OfI»A!' 7 7-«flH,tTfr*>*i 

180m I ©An/C* 7 7-#10ng<& ( T?7x ) 'sS&iPSft, aWtt*^ 

V^>T+f- ( hornogeni zer ) rtT'T VMZ tl*. Sl^rPT-ft- ^ ( protei n 
ase)K(20p l©*Cfc^T»ai**ifcfc«fc*0.4ng)/r» 8sJn**U *lyT55°C 
CfcltT10#WK>*i*C-h*ti*. 200m I ©A«^7=5?Z'7A***T* 
A^77- ftlAHr+7y>«A-**lPL«:HT» *-370°CU:»lt«10»mifl)-r 
>*:l^-V a 200m l©X5»y-^/r*lP*tl» *UTZO»)tt» 
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££ft*„ *7A±M#ft, *LT»to#»fc:J;vj|8t©**a 

J8HT*0l*tt**ft, 2fc^T?B'&#«C«MJft*£ft*„ »tbB, 
SE**ftfc«fcot:fi : fcft*o 3E<DM*rlitiltfm3*U * LT^O^^ItW 
£ft* 0 

[0 10 9] 

£H£ftfcCNW)ma:, 260nrTTOMta3W-*iR3fefiO)»3fe^ttaiSC<feUlfEl-t 
TftS*tl, ¥^1B9.77m gT-<fc*o 260nmS k S2B0nnta3W*i!RiRJ±*B, 1.74 
T*£* 0 

[0 110] 

M&* 7j * s □ t° y ^^J©fffl n ****** s (d±rwd mmii 
mmm3£&vTs r^^f ^*7A/rtt*ttj»fcii*^t>*ti*o 

100m I ©±FN\S^a-r**»5£/f, ^**ast:a3^T>rv^5/7>«^ 
7-V-Oh {QIC) JLl*Mm97-?-OA ( GUK3 ) «*4rr«a>JI&«K 
7 7-350jj I fcH#*ft* 0 We, 250m I OX$S—)ltf* \Zlv=r< 

ft, *LTS/i>^St( 10000X g ; 1# ) a>£ftC«fc"3Tllll0 + *a*ft*. ^ft 

is]»^ft*o ;:a>A*y 7 7-b, ao»ii©*ftt*yito+*aii*ttSft 

* 0 **0ftJMWMr, BI*ft*t*/E:*t>C20000x gCfi^Tfjfcft*. *tUB 
, ^M3lZE«^ftt*^lZfi : ^ft*o 2lH]0iS^*»ft, ¥J5fll«ftEt 

*o 

<£S*a6i:Ett4. 

[0 1 1 1 ] 

[ae] 
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■ 




^RNACDilXM 






(Hf) 


th'nnx 1.2 /i I 


GITC, 500mM 


2.3 


th°PPX 1.2// 1 


GITC. 1M 


0.8 


th*PPX1.2//l 


GITC. 3M 


0.9 




GITC, 500mM 


i 04 


7ibtPh7>XG 


GITC.1M 


1.25 


7ibtPh7>XG 


GITC, 3M 


0.6 


bh*PP>.1.2/Jl 


GuHCU 500mM 


2.6 


th*PPX1.2#l 


GuHCU 1M 


6.7 


tKPPX1.2//l 


GuHCU 3M 


2.9 I 


7il/7|-Ph7>XG 


GuHCU SOOmM 


0.4 


7i^Ph7>XG 


GuHCU 1M 


1.25 


7i^Ph7>XG 


GuHCU 3M 


0.6 



[0 112] 

***r*-*100jj I ro*»5S/!U <Vf^>7>i^7ZyZCA ( M4M) £^ 
^V7°PAV-^ffM£*U ^-UT700m l*TG)PNhse*^*<l:^*fcfct.t: 

[0 113] 

[a?i 
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m 




^RNACQlJXM 






(HB) 


bKPPX 1.2 jUm 


x$y-jk 5% 


0.7 


tKOPX 1.2// m 


30% 


2.85 


tKnnx 1.2 //m 


i$/-Jk 50% 


4.5 


DVHP 


i$;-jk 5% 


0.4 


DVHP 


I$/-Jk 30% 


1.25 


DVHP 


i$y-;k 50% 


0.6 


bh'nnx 1.2 jum 


-fV7 0 n/vV-Jk 5% 


0.35 


th*PPX 1.2 jUm 


-fV7°P/0-Jk 30% 


4.35 


th'PPX 1.2//m 


^V7°PnV-;k 50% 


3.2 


DVHP 


-fV7°P/\V-Jk 10% 


1.35 


DVHP 


'fV/P/O-Jk 30% 


4.1 


DVHP 


YV7°P/\V-Jk 50% 


3.5 



[0 114] 

mmw 1 o 

«*%**100ij I -OJf-^7>Wt<fT-^-OA ( M4M) 

*T*3S0m I ©»J»yTy 7 £<E>/\"y77-fcj:, 25rrM7)^I> 

K^-h'J^A**^^, *l^TH3Xttr«MZ«fevj«*pHicgi**ti«o 2fc 

4CftoT J t<D«WJ7A'M&ja£*i, /TOM©*****!, *UTft»*ft*. 
[0 115] 
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[as] 



m 




(j"g) 


fcKPPX 1-2 //m 


pH3 


0.15 


fcKnn>,> 1.2 /im 


pH9 


1.6 


fch*PPX 1.2/im 


pH11 


0.05 


7^tPh7>AG 


pH1 


0.45 


7/^Ph7>AG 


pH9 


2.85 


7/l-tPh7>XG 


pH11 


0.25 



[0 116] 

100m I <D±FNB£*f*»5£#\ 350^ I roJfi-tWi&JSAy 7 7 - ( NbO v Ml, |\£ 

so ) ts^sn*,, wx-, 250^ 1 ro*xi*i^y-;u/r*ip*n» ^-ux>g 

[0 117] 

[a9i 
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m 






fch'PPX 1.2// m 


NaCU 100mM;I$y l -J[/£l|'£"<F 


0.1 


th'PPX 1.2 (1 m 


NaCU 1 M ; J^j-p^^^f 


0.15 


th*PP>„ 1.2 // m 


NaCU 5M;I^y-J^^-^"^* 


0.3 


fch°PP>„ \ .2ii m 


KCU 1 0mM ; J-$J-ll> : £;is'£.~¥ 


0.2 


tKPPX 1.2// m 


KCU IMiI^-J^-^Sf 


0.1 


tl^PPX 1.2// m 


KCU 3M ; I^y-il/^^^'f 


0.25 


tKPP>„ 1,2/im 


MgS04 s 100mM;I$</-Jl'£ti , £"f 


0.05 


fcKPPX 1.2// m 


MgS04 N 750mM ; 1$-/-/!/$'^'^'^ 


0.15 


fcKPP>„ 1.2// m 


MgS04, 2M ; I^-Jl^-^lfc"^ 


0.48 


th*PP>, 1.2// m 


NaCU SOOmMjI^y-il/^^ 


2.1 


th*PP>, 1.2// m 


NaCU 1 M ■^"W 


1.55 


th'PPX 1.2 jUm 


NaCU2.5M;I$y-J[,^ 


1.35 


th'PPX 1.2 //m 


KCU500mM;I$y-iU#^ 


1.6 


hf-'PP>, 1.2// m 


KCU 1M;I$/-)l^^ 


2.1 


th'PPX 1.2// m 


KCU 1.5M;I$y-J^^ 


3.5 


th*PP>, 1.2// m 


MgS04, 10mM;I$y-^;?f 


1.9 


bh"PP> % 1.2// m 


MgS04, lOOmM;!*/-^^ 


4.6 


th'PDX 1.2// m 


MgSO4.500M;I^-;^^(J^X<Z)^^ ! ) 


2 



[0 118] 

mmm 1 2 

£>A* ? 7 r <fc* tk^^ s <d±kwd m%. 

±Fm^^#-T*100M I 'TVf^>7>lS!^7IyI^A ( 

.5M) £^f?*350M I fl^JSA"? 7^-fc/l^£*l*o CMA'^^-tt 

££*i*o WC\ 250m I fl)I^y-^/f» »£ft^LT>F B £-£*i*o Z<OM 

[0 119] 
[«1 0] 
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m 




£RNA<Z)i|Xs(#g) 


tKPP>, 1.2 jl/m 


fx^th'J^AvlOmM 


2.2 


tKPPX 1.2// m 


^iVMth'jOA, 100mM 


2.4 


th*PP> s 1.2 jUm 


fcOKtHJ-pA, 500mM 


3.55 


X*-Jlr-450PR 


^XV^th'J^A, 10mM 


1.1 


X*'-Jl-450PR 


$I>KtHJ-7A, lOOmM 


1.15 


X*'-flr-450PR 


Q&f&ftMU* 500mM 


0.2 


fch'PPX 1.2 /im 


*>^»tHJ»)A, 1mM 


1.5 


fch'PPX 1.2/im 


ia-7«+h'M.25mM 


1.05 


fcKnn>, 1.2jUm 


fctfBtHM* 50mM 


0.9 


X*°-JI<-450PR 


^IftthWA, 1mM 


1.9 


X* -JI/-450PR 


v^SgtMAs 25mM 


1.3 


***-Jlr-450PR 




1.7 



[0 12 0] 

mmm 1 3 

T>^-fI>7vl±g[tl KPPX 1.2m m)# v M&&T6ti*>o 

FNMc»5Stt, 700m i©7iy-JUtH^*ft» a^»»c*»j«±iiu:»E 
*ti*o USSflMro^oc, zL©MBft»*ti, FNv5r»aj£ft*o 
=M£jMt*>*i, ^-uT^n^tKDJi^cas^TT^ffltf^nfto 260& 

[0121] 

mmw 1 4 

mmm 3 n ^ x , r^^^on =? Affmi&m t fi*^t> * n* . 

M) **#**350m I fl)W'>7 7-t^W, Sl^, 250|J I 01*^ 
7 7-&tf80%E*y-JI,£ffl^7\ ^<D^2[H]»^tl^o =t<»J\*J 
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[0 12 2] 
[111] 



11 


l&tftj ty2T— Kfctt^NaCI 




fcKPPX 1.2 #m 


NaCU 10mM 


1.4 


tKDDX 1.2 //m 


NaCU 50mM 


3.15 


th'PPX 1.2/im 


NaCU 100mM 


3 


DHVP 


NaCU 10mM 


2.7 


DHVP 


NaCUSOmM 


2.85 


DHVP 


NaCU 100mM 


2.7 



[0 12 3] 

mmm 1 5 

M) £-t#?*350M I fl)»*/W7 7-tjl^n*o WT\ 250|J ' ©127 

, SU7N/H3/\"^7^-(pH7)Xl*5/i7m^SU7A7K^(pH7.2)^ JR 
±MTF**i* (pi petted ) n 1 ~2#OM>=lF:L'K-va><7)&£, 10~30°C(D 
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[0 12 4] 
[112] 



He 
flSI 


/&Dj/» 7V7 I-JilT'ONaulXUr'jA 


^:RNAi|xM{/ig) 




NaCL 1mM 


1.35 


Lr uuy % i.i /t m 


M_/"»l CA_lkJI 

NauU oumM 


1.2 






0.45 




NaOU imM 


0.9 


DVHP 


NaUl, OUmM 


0.35 


DVHP 


M„r>i crrui ka 

NaOl, oUUmM 


0.15 


th'nn^ 1.2 /i m 


MM 1mM 


0.35 


th'nnx 1.2// m 


h'JX 10mM 


0.75 


DVHP 


HJX 1mM 


1.5 


DVHP 


MM 50mM 


1 


DVHP 


h'JT. 250mM 


0.1 


tKnnx 1.2 /im 


y^th'J^,1mM 


0.45 


th*RP>, 1.2 /im 


iaOKtr'JU, 10mM 


0.65 


th'PPX 1.2/im 


tadMfVMK 50mM 


0.3 


DVHP 


Va-^tr'J^ImM 


2 '< 


DVHP 


SaOKtlW, 10mM 


0.155 


DVHP 


W&tVMks 50mM 


0.15 



[0 12 5] 

mmm 1 6 

3 -7^5 1 >(actin)iTPNW±iitIM^tii<Dtfe0)5' U7— tfFCHMfrtttfll 
, 1.2m rrfDlffl?l/!MX**rT*fc !<□□>) fc *tl*o 

aiZv 2x 60m i ro**ffl^Tff*>n*o □w?g@M<7)5£:£&&£<7)fc«>iiv n 

[0 12 6] 
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" 1^B( one- device)' ^7)124 A' £MRT- PCR' MM.VffilE^*ffi 
ffiT«::tt«fe*/ , f-+>IJU7-(ftrkin-BTOr ) ©rfrlEOJRj&X ( 
(Taqlten) ( TM) FO^S*? h ) (DttfflC«MJfrfcft*o 3 -7<7^><D^H)(0 

TNI) B -7^5 t >tttii*?' h ) «C<fc^ ±R*&m*fl>P -7*^>nR*Vtf 
JBiSCttlWMteft*. 3iOS4*iC*i4*ifeiW«ftffl4*i ( 1, 2, 4 

m i ) , *UT3@©$festtifc/rfjft*i*. n>sp-^tLT, fn\& 

[0 12 7] 

TfvT^AX ( Perki n B nw /fcpl i ed B osyst errs ) Ufi*£T 6 titzfiB P 
RSM"nv)7700BE5lMtliSt:feUTfi : ^ti*o fW-f^WC»4l/ltiJfl)7> 
7°U=I> (anplicon) 5? ?T>7°P-7# 6 O^SC* U *^ L 

Sfttftl*, *ftS©£BC«MJSI££ft» *LT=l>fc. 0 :L-*-7°P?7AlI 

SftfcttfttffcSfc^FW*$JUB\ " XU^vi*^ KIM ^Jl, (Threshold 
CVcle )(ct) " fcLTTOft^o CtDfltt, a»Cfi^T5PJfflRrfii«:^ttC 
ffi £ ft t RMfi © t * © R Jt X- $ * o 
[0 12 8] 

££CE**ftfc£fcC*vjM£ftfc±R^lM IfltefflMUMU 
, ¥±Dct^17. 1T"$tJ, 3:R\Alzatt*2M I CMLT\ ctflH*16. 4T"$ VJ v # 
"34|j I (D^RNAHMUTv ^0)^118:15. 3T*$ 3 „ Zlftl*. ±RAkct4Ifc fl>HT 
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[0 12 9] 

mmm 1 7 

mmm 3 cm, 77x5^ wj^Atrttom ( jvw)\,-7>y<cx>7> 

, 1.2XB3JJ n©ffl?L-!MX**r*-*LKPP> ; ^1/ h U OX ( Sartor i us ) , 
0.45m rrflffl?L+MX£^-ra H tJl/SP> (Sartolon) ) fcte&£fr*ft*o 
[0 13 0] 

2) ll«i^!l3lZlB«0)MUC±FNW3iSS^aitf^tlt5x 10* Ot-^- 
[0131] 

Ul/T, 7-^I2^-v-(FNfeasy)*v S ( *77> ) C <MJ««£nfc 
[0 13 2] 

2o0mfc*77'rT-*t#\ p -7^f>rotftctffl^n*, isoBpoit 

-fXtlflMStifc ( 150Bp-sized) 77?*>h», ^JtOfjEHfc 1 
.7kBp(D^XCJ&3£ftfc77?*>hB> FNW>^±fcttIB ( i integrity) € 
MT« 0 RTR**S, 1M ltfl&££ft> #-3*«tOPCR\*3X4ti«o 25+M 
<7)l&s 'J^^JOhCttLTfrfctU #^27+K^Ul**77?;OhlZtt 
LT^W. 7=-U>^ (anneal i ng ) 5^Jg(*55°CT$*o £fi*ftfca*4 
tt, #£1£(noi>denaturizing)7JI/-LK:* 2fcHTKII**u ^UTM*ti?> 

[0 13 3] 
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, ^ItMSf^^U. RNW6**fc^3>hP-JlJi#H:, t,*r*lfl>5/?* 
[0 13 4] 

A U->1~8 : 150Bp77^^>S<DRT-PCR; 

U->1, 2: t|<PP>1.2jj nK*ffi^T««*ftfc*»»#S<DFN\; 

l^->3, 4: 1tJI/hP>fflt*ffi^T»«*titt-7-IBllia*SroFW\; 

U->5, 6^PP>3 M n«*fflltT*«*ftfcfc-5-MlSZrS©RA; 

U->7 : 7-JH^-f-v- 5.- + ^ 

U->8 ; IWft***l^> SP-Jl/o 

B U->1~8 : 1.7kBp7^^-X>K<DRT-PCR; 

U->1, 2: tl<PP>1.2M nK«ffl^Tm«*nt*»5S*S(DRSI\; 

u->3, 4: y)i^nymzmvTmmzftfc£-7-mMtr&<0R&; 

U->5, 6: tKPP>3 M ni^ffll^Til* tltt-7-»6(7)fM; 
U->7 : 7-;H^^-V— SZ+f SC<fcVJ3LShS*lfcRSA; 
U->8 : R*\**3;fcH=l> SP-JI/o 
[0 13 5] 

mmm 1 b 

a*ttfflttfl)fe^C**t-7-leilfi#Sfl)±FNWM 
[0 13 6] 

ftOMI^WSItBv HMj3lZfH»*tlt«tolZ^t>tlto 
[0 13 7] 

JMte ti fc£RNMB\ 260nrrtDM£<l3 It* R3fefi0#3fe¥tt»£U:<MJ *0 
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»*. 

[0 13 8] 

«^©»*ttBt*ffl^t*»fl)temB:, J3tT©aib (i13 ) C***i*. 
BtStU2-5lHl©3fefTft»/rfTt)*l, *LT**Hfftfl)*^lza3W-«5p^/fst- 

[0 13 9] 
[«1 3] 




[0 14 0] 
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f«rl3lRfl)»jWAf 7^-, «Atf+7y>©FLTAf 77- 350m I 

*„ ^<7)^, 250m i roi^y -;wr, ^^x-f>^t:«fcU^Jp*n, ^lt^ 

C©B^*B, *0#WJ7AM&5***U *LTH«50!l4<0<fc5K:lfit 
[0141] 

MS *l t±Rja#tt, 2e0nrrO»fiU:« It* U 

2BOnnRrF2BOrinfC«W-*ift3tJSM©li:*#S» RHffifiroSHI* 

g<?©«*ttig*ffl^tm»ro!iem«, JsiT©a2b tai 4 jc^to una 
tit. ^tUM, *n/r±^s«i*3isn*:ifct:«feuJ8t*s»isi*n*«^ 

[0 14 2] 

[ai 4] 
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(54) #^2 0 0 1 - 5 2 

[H5] 

Q .1580 p ! 1 "I ! r • 1 




220 • 9 & ^ (nm) 32B.D 

[06] 



1 2 3 
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